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IA. Thereby, the content of amylose or amylopectin which is starch in grains can be changed. 
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( 

I 

imm*<ommi 

m&m i ] E#f#*f i xz^Tmmmn^T^^ 

[H*JI 3 ] S90#9 1 tC^^T 1-6 5 #©7 

[»*^ 4 ] mmmn 4 k^t&se^j* K^sns 
m&m 5 ] s^js^ i \ztk-?t * j mmm<D<£M& 

SVite-^fcrj-FTSDNAE^Jt, ffiMHttft-cft 
C^f*S 6 ] E90«# l l:^T7 5 J m&M<D£M$> 

si tsmu :/ a 1 ufc d n Amm&m a v 

P ^ - T « * C £ &ttfk £l T 5 fflf#2t 5 |B« CD -f 

*o 

[§8#S! 8 ] g&#3l 6 Xfct7 E«©-f *«r'«»-r * H 

^njig^^D^-^-^&^L^DNAE^i^ mm 
[»*9ii o] Mia^D^-^-^ it^4iH«^ 

e^t^je^bfcDNABB^j^^ «4*M»rt£»A*r* 
[»w<z>#fflfcsi9i] 

[0 00 1] 

#<DMtt&&zn*mKitmmma*v>'t*fmu# 

[0 0 0 2] 

[0 0 0 3] ^og«M0[)^i6i:tt «£iJBE¥L*(E>t? 



) #B1¥6-2 6 1 7 6 7 

[0 0 0 4] -f*tttt*«t*flrr»D, ESLStfr 

[0 0 0 5] tC^T, *»«3t^«C0«»**T* 

Tl>£. jB»tt£0H3 — A*<a (1—4) tt^b&BM 
a (1 — 6) te^fciSftiMaflKg 
&fe^7$D^^f>^8i^nT^-5o mfefc&tf 
SWt&«&*CE>:r5 P — 7s. 7^ D^^^XD^ftJt 

[0 0 0 6] 

75D-X^0^^5, rnWU 7^P^ 
3^>#TO.'a (1-4) lte*ffM&M»*i**»- 

a (1 — 6) IS'fr«a<«tt«r»t (y^>^>^ 
■**«»il»K:ff»-r*2itteJ:-3T^<6ti*. 75 

[0 0 0 7] 
[0 0 0 8] 

WjS$«*rSfe86©#S] *9BH*tt.- JJBMBft 
50 »«fcT*3fc»fe«aw*ftff^&»*; «fS^iS»«^ 
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3 

[0 009] g2^o#^ i ic^-r&g 

m\z7jkre 6-8 2 5m<D7zLsmmm&*;Tz>'t* 

1 \Z?ikT 1 - 6 5#C07Sy&E^£^f£-1'* 

[ooio] *«wrau b*hh»i jc^rz^y 

[0 0 11] 2 SIC. #fg9JfcJ;, E^JS^Kc^fT^ 

y KBa^j<D±«* £ ^ ii— g&£ n - h r * d n a mm t 

[0 0 12] .#»WO>f *«»ttt>«-**llfiaFlCl4. 
* |g * * *T T £ h 9 > 5? * h ^ ^ H £ 3 - H *T * it & 

[0 0 13] £*T, *XH*I¥«H£R9rr£. *^^tC 
«*<*JB»«*WW*«, 1 1 IS! 

3«fc»HU IK HIS! 

tomtit. 

Co o i 4] zti*><D5*>iuM(»mmzj:z>m®&f& 40 

[0 0 15] «75D-x{bicttT^n-x^*&ai 50 



1#Bl¥6-2 6 1 7 6 7 

®<mm<D&Mtb*z£\z>bt3;z><D^ -f^<owaes 
[0016] <i>nm^*»m&wmmm&T 

[0017] -f ^<z>ssaa?^*?&b^*^v'rL-ij— 

feffl^TlWU 50mM Tris-HCI (pH8. 5)> 5mM EDTA> 5m 
£:S&iIi#§50inM Tris-HCI (PH7. 5), 5mM EDTA, 5mM;* 

m^nx^ ;-)Vfr*>te2>ig.mm\zmmv. mmwE 

AE-ir^D— X (Whatman DE-52) frm^TZ DY 
^-£fr5<, -f *»»«0^»*S^tria»tt, Boyer 
tPreisscO^(Carbohydrate Res. 61, 321-334 (197 

[oo i s] n^i/T, -i*m®&mmm\*3z><D& 

Isfz* mmmftfe, SSICToyopearl HW55F^^^y 

u ^ h y frm$mm (sds-page) \z£q m—os* > h 

5 1> I II^!O^^tt87kDaC0{ie^i&$n«5 * Tf 
[0 0 19] C^^^rcLTiBSL^S^ON^gcoT 

f^s-rs^^^T€r^>o *^jc^^T^$nfciii 

2K5KL&0 

[0 0 2 0] ft, H«ICUTK II^IOS^&^CDJt 

HSo ^n^cD»5!l«III^!G)S*^Mgt#:S 
[0 0 2 1] 

< 2 ^s&gTfc^cDNA^-f u -<omm 

cDNAM^^U-^, -f^IM^SmRNA^ffi 
b> i^te¥#*^ffl^TcDNAS:^U i£V 

^\z^x2^m{thr^<D^^^-\zwx\,. ±m 
m&\zteK&&?zz.t\z&D{?m?zz.h&i*%2>. 

[0 0 2 2] ^-ry^U— Of^MfCiSV^^^^— \t. 
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5 

DNAom ate, *eTcofflSE^i 

*nTV>*BHB»** Molecular cloning (Maniatis T. 
et al. Cold Spring Harbor Laboratory Press) KlpBiK 

[0 023] <3>mm&mmmcm&zm&fri&fe 

[0 0 2 4] #6nfc«e^cD^aBfeSU«-86€:^n 

[0 0 2 5] ^n— >fls$nfccmCA»*^tt*fi#DN 
AOtfflHOftttlt Maxam-Gilbert&fcS^ra:, ^ 

[0 0 2 6] iK7><t5fcbT#e»n^:IIIllCD»»tt# 
t*»*cDNA<Z>iaSE#J, 2fcCXCO)EJU«»6«e*n 
57^/ ft E8I & E#I#^ l\Z7jklsft 0 &tt, 5fc£#D ^ 

[00 27] dOT^yRE^j&^-Hrsaer-cD^ 

8Bft fee* U 7 ^W^tSW) 

fc**C#*. 

[0 0 2 8] ttEiB»ttftttV3l«fi7CDft«X 
fc*AU ^frtf>£7>3Hr>XRNA£^£1i£;i 40 

[0 0 2 9] S&fc, 7a*:-?— h\yXmBVM»m 

wzmmm&TL ^ifeix^^n^ d n Amfr&m®> 

[0 0 3 0] COJ:5l:l/Tiasn&»S»^ -f 



«rM¥6-2 6 1 7 6 7 

[0031] *flgwfcv>5. ga^n^t7^yfi 

E^JO^rffl&S^tt-aS&n-K-r^DNAE^li:. « 
•WBlrtTRaWft ^ D*-* - 1 Srte^ IfcDNA 

[0 0 3 2] ffi4fc<Z>J£Steftte, Xl/^hPJl?^3 

^7^^H§MT5^^:<koT, /nh^ 
hfcDNA€#ATS2:4:fcJ:t>Tff5Jlt^T*-&. 

A, &t^WBift«»0D«^^OS^*«^-rs, 
[0 0 3 3] >f*O^0>^Xh©MB, 

tctJJVTs^ R2MI (Ohira, K. et al. Plant Cell 
Physiol. 14, 1113 (1973)) , B5fcf*5> (Gambor 
g, 0, et al.Bzpt. Cell Res. 50, 151 (1968)) ,0. 
3%^7-tf-f lppmC02, 4-D, &tf3% 

A^D-X£^tr^#«ifcK&U 2 513, 5 0 0^ 

[0 0 3 4] -attt^jBrftf^JbES^-eu-^;^^ 

-tfrV*, tf:/*/^*— 5 BB£>*fflJfil 1 5KV 

■feDlf-rA (Macerozyme) RIO, 4Xt^7-*RS 
(fiUu (*) 5fi«^^;uh«) , 0. 5% CaCli-ab 
0, 0. 5X f*Xh5>M*U9^ 0. 4M V 

>~ h— /MLHKr l 0m l (DSjtl^ti^ts, 

[0 0 3 5] :©)W<DpH*5. 5^H«EU 2 7t 
T3P$!Wg& (4 0rpm) U iRV>T 3 «fffi»M^So 

&m&m\z&r)$=vrc7u h^xh«i^ 4 0m 

[0 0 3 6] ^Oct5l:l/TS6ti5^nh^7Xh 

-s, Xl/^hDiJ?l/->3>iai}DNA$iAt« 
(Tada, Y. et al. Theor. Appl. Genet. 80, 475 (1 

990)) *wmrz. 

[0 0 3 7] ^Dh^h^ Xlx^ hP#l/- isa 
>m&WL (70mM KC1, 5mM CaCla, 5mM 2-\&wm#yJ3r 
MR (MBS). 0.4M V>-h-JW fc, 2X1 0 6 ©/m 

1 tfcSJcStCj&SU 0 — 20 gCODNA^DU^. 
*. DNAtlTlfc ilAf 5DNA (»»«fttt»* 

iee^^r^DNA) flDttt/wyD^s/^ittae 
ttaie^&aars^^xs K**#A$n&:/n 

X Mete, ^AbJc^^-r^DNA^ff^rtCco-transfo 
roation^n^fll^^iSSliOT, ;W^D7>fv'>^ 
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(5) 

7 

[0 0 3 8] ^Ph^htDNAOlg^OtT 

«AK % 3QJ8«#4 7 5V/cm, ^WSS^ftT 
i/2^3 0. 0SUf*£ft£<fc5K:^LSo Il/^hD 

ffl-rn«<fcVi. ftft/WXtt. MAUL ffl»3m»4 7 5 
V/cm, RfB«S«»Ti /2 *t3 0. 0 5>J»^5 
J:9K4FA.*.. 10 

CO 0 3 9] ±E©*5lCL,T#6nfcJiW«Jl 
MB©«ttffrA>©H£t6 (Pujimura, T. et al. Plant 
Tissue Culture Lett. 2, 74(1985)) &fflmT2><> XI/ 

m (5 0Xg, 5#) \Z&Q. R2IM, 0. 4Mtf 
^3-X**trft«««T4®«s*L*ia, 2 p pm<D 
2, 4-D, 0. 5ppm^»*;V7fXX 3 
n-X€*tal/£N6J&ifc (Chu, C.-C. Proceedings o 
f Symposium on Plant Tissue Culture (Scientific Pr 
ess, Peking) p. 43 (1978)) fc«»U *fflj&»£ 1 0 6 20 

[0 0 4 0] *tl4BBi:, iSJfefc/W^nv-f 
£5 Otfg/ml»lWU S&fc2»»«*U 3DX 

- £ -f ^ n t > £#*j»r#fc*tffe c^t. 

rtTi&£#ftl OcmfcMLm, Wb*"ti:&«fc 

[0 0 4 1] J8»tt#tt»*3efi^*^nTV^^n 50 
If WW ^ U ^^->3>*OJST*et« 21 tic 
^<D* >/^*<DB**£^X** >«Wr^K J; 

[0 04 2] 

mm&wmmt* 7$u77*v\zimmzWT?z 

te, ^©h7>yy H-T'&^fe^ 

$nr*;D, i 2 8-3 2 2#cD^SBB^::n^ffl^ 

T*. 

[0 0 4 3] h^^H^n— F*T*E 

[0 0 4 4] <*«W<0«ffl>*«WICctn«, III3I 50 



4*BI¥6-2 6 1 7 6 7 
* * S KM OWkX<0±Mi±mimn £ ft 

x>> 4 *i£Z<omitumn\z*m\\mm-zn*. «o 
mm<Dj:m#}<km\zmm?z>!zt&-e^ 

[0 0 4 5] *»«fc±oT«0*T. h^^H^ 

^ate^<D^ u-->#R.immmtir\zti&}isito 

-eCD— ft**?*". 
[0 0 4 63 KjSLfcJcSK* *»Wfc«fcoT#&nfc 
HIS!©-* *»©«^*t»S<BcDNAttE*U## 1 fc^-r 

vX, CCDcDNACO^SE^jai^U^^y— ^If-fi^-f 
£#<D :/ d ft £ LMt^T * £ £ <fc ^ T A 

^ig^&ofco tffgsnfcAxfc^fc-r*. ^/tn 
^±>x&ffi*mm~rz>zL£\z&^T. if*©7^p 

[0 0 4 7] ^M^)III^-r^il8»«0^»5jl(DcDN 

^T&&Tzm&&mmmz7 *n77Xh\z&ff2i* 

[0 0 4 8] SSfc. III^CO»|&«r)^5JI^35l^ 

aofc^ft^oAXWft^Si, &£W3:;*:l®Mfc£tf> 
•^•ftW^TaffFOjaftffftSCtfcioT, II 

t^T#^ e #etiAcIII^O«»«o^»^«SKi^W 

mw&&&ffuvmzm$b-e$>2> 0 ttzKommxim* 
ftte5ZL£\z&vxmm<Dntofa±&mzz:t&iQm£ 

[0049] XRWcDcmAvi&smm&m^T. 

&^mmommfo±*&&zm?t\zm^z z tw-vz 
*t£mmzmmm&<o»m&mtzwirz9m\z*>m 
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9 

[0 0 5 0] 

immm &t\z, *ftm<Dmmm*%iw?z><. 

^«^fcg25^L^l>lgt)Corrent Protocols in Molec 
ular Biology(F. M. Ausubel John Wiley& Sod 

[0 0 5 1] 

immm i ] um<D<i c d n a 

IX&b&zL— if— eAVrrflmU 50mM Tris-HCl (pH8. 
5), 5mM EDTA> 5mM;*;kfc 7 hX^ J -fr^tSW&ffiL 

»£-&fco ««L]fcM&@!#&50mM Tris-HCl (pH7. 5), 
5mM EDTA, S^*)Vtl7hX-* J —)Vi>>tt*Wmm\Z 
i§#U 8#r«DEAE-fe;VD— X (Whatman DE-52)£fflV> 

[0 0 5 2] -r^*»tt^^»*^^tria^^ Boyer 
£Preiss<B#j£(Carbohydrate Res. 61, 321-334 (197 

a. i ik iiim£%mttt3-D<DW#\zft&ftit. x 

\Z* fiH$Si#£Toyopearl HW55F£ffl D1tV)l'Z>&tl 9 

W*ttSDS-#U 7^ U;k75 HyjM8«8c»<SDS-PAGE) 
0 87kDa<£i|i-fr <Z)/t >F£ LT^»«M £ n 

[0053] »«$n^inno^^«»eo^»*^ 
t-j >tfmmmizmwzLo 

[0 0 54] <2>IIIHO>f*»»tt^tf»*a)N-5R 
ffif^<Z>IIISO<*»»tt^JtBlR«^SSDS-PAffifC<k 

7) fcnara*fc. gGittfr&g (Applied bi 

osystems IncH) *ffl^TN-5R«)^6*©7$/*EW 
#Stlfc. Si, E^15#g©7$y8H SerXteC 
[0 0 5 5] 

< 3 >-f *&fm?m*<DcMA7'(7^ u 

*f * - ? # >rt W»»«^F20g J: 0 ififl: U ASfc l£fp 

7A^PY \Z&K>. BRNA««-tr#UA-RNA 

^»^£^TcDNA£-&i£b£:o ^rRNAri^cDNA'vc&ffi 
®tC«^r^V'>Ta3cocDNA'&^!y h&/flV>&. #S 
nfccDNAteAgtllT— A2:cDNA£&^&, in vltro/ty 



#&§¥6-2 6 1 7 6 7 
$r— *Kf9*tv MStratagenettSk GIGAPACK Gold)& 

U # $ «3. 3x10* o &. 
[0 0 5 6] 

< 4 ><f ^W»««^»*cDHA©^ D -~ >y 

-DNA0tt£B*l£«£U ^<D7^S KE#J fc» JST £ 
EjfifcDNA (BB^J#^2CDT5ySE^J*8-2 0#e<Z> 

[0 0 5 7] Wa«^*cDMA^>f ^^.U— 
300;000«OSItfiEba:^-^*» #35««±IC»«S 

w^»*ecori -cmfeftm-r ^>^t\z^ xmm l it. 

2 t>\ZZ.<DKK&Zf ; 7X^ HpUC119COEcoRl85ttJcJfA 
-T^dttCcfc-DT, Zf^XB. F^D— ><pRB33) £ UTc 
DNA£#Jfc. 
[0 0 5 8] 

< 5 >»t&K#frt»i!icDNA^ifiSK^J©»W 

PRB33 g n ^^SBB^J ^ ^^^r tc <fc 
D (Messing, Methodsin Bnzynol., 101, 20-78 (198 
3)) ffo&o cnfc^O^^n^SK^I&r/^^gB^J 

30 frztmznzm j m^m^mm 3 ^ 1 \zfjct. 

[0 0 5 9] ^©7^yKEWC, h^>^K 
^ H \ZftfSrt eB9HMU 1 2 8-3 2 2 #S O&SE 

T*0> dtlRMlC»iKr«EMHU 3 2 3-2 6 0 2 
f 6 6-8 2 5) TabS. 

[0 0 6 01 ±iar^y^ffi^rj^, «»^«»*cd^> 

[0 0 6 1] ^^tCLT^#b, ^brcI^Oj® 

[0 0 6 2] <6>III^!€0-Y^»»tt^)^»*iftfiT 
50 S9«tH«JCEcoRI«J»lCJtD, IHSO-f 
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11 

&<D»fcmm<D±m®&&tsmhr&mmi'it&£* T4D 

NA polymeraseSrffi^T^^^YfcLfe. £*l£pBI22 
l<DSmaI&ttK&#fi{c^n-->^U ^7X^ FpBI 
RBE3R£#fc„ PBIRBE3R&, pBI22UCft3feT^>^7 U 77 

■7— ^eif-r^^-r;i/X(D35S^pqE— oTiftt^ in 

[0 0 6 3] pBIRBESRS^fc-f M>£ 
S^X^ K£LT, 10Mg©pUC19-H 

[0 0 6 4] X.lsphOtfU-zs3>\^ *0Jffl«jaE4 7 
5V/cm, Ti/ a *13 0 3U#T<fc«*SUWX£#- 

< A ^ £ £ (30-40%) o Tto 

[0 0 6 5] ***#ga:iiasfc, in^!co®»fe^^» 

[0 0 6 6] 

[0 0 6 7] <l>'(*¥SlxQM<Dm&trSl±7'( 

tmtVtd *ffl)M\t. Rogers £ Bend ichcD#& (Plant 
Mol. Biol. 5, 69 (1985) IC^o Til® Lfco ftZtlft 

^E^L^«SfT^:^T10kb^Ji<D»f>4-^#^:o 21*15 
£>Brtt-£\ BamHIT^L^AEMBL37T— ^(07— At 
MftiWi. Obf hn -/^y>5r— KStratagen 
e|t$L GIGAPACK Gold)£J8^ /ty ^r— Vy>f*ViU 
^mE392*(c^$ii:^2:<?i{c:J:^T#»cD3a 

MA77-yW:. rns-r^yADNA^-r^^ 

'J-tl/t ^:/^U— CD*^f£fci:l.6X10 6 T&o 
[0 0 6 8] <2>III^(D'Y^««&^tt#^ifi^ 

M^^-r^yyA^-ry^u-<D^co*5j;-eioo, oooib 
co^icLfe^^-^s, mmmixn^ntziim^ 
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12 

lit. z<omm, im<Dm&?u->*m*>niz* 

^OK^^n->^^^T~^DNA^iS»U, »A»rtf- 

7r-^^D->05S- ^£&«LARB3£lfr£ L 

[0 0 6 9] ARB3^T-^y/AtC^^tl^lfA77 
^*>hte. ^»^SalIT^»fbfc*^4^0»fmc 
ftftWt* itr^cocDNACDS'M^^n-^tL 

7u*-*-m®*<stsmmz, arb3£ 

fftl&glSEcoRI tBamHI lr <k t> T^DWT ^ ^<h^<ko TfS 
£*U Jin&pOC118<OEcoRItBaiDHnc:cfc«>^»f»r>T-|Cjf 
At, f^nfc^X^ F£pRBPl£*ftfrfc 0 
[0 0 7 0] <3>III^C0-1'^«»tt^^»*3eg^ 

iiaT#en?tpRBPicDjfA»fM-cossBa^j^> ^-r^ 
n^fiSE^ira^ocDNAOJesffi^Jt^itfeu, :/o 

20 *-*-\Z&mizM*Znz&MaAimWte£)&m'<Z> 
[0 0 7 1] Z.<D&5lZVXmmB$T2tirclUM<D<i 

m** &&m<D&#mnA\z^Lft. z.<omm\z\t. — 
mz^u^-^^zwtE^^c^^^nx^^m^z 

[0072] <4>um<D^*m®&r>im#m& : ? 

30 pRBPifc-g-^n*:/^— zvcRmzk-DTrnm-rz 

T-fck 4 4-23 fc^RTE 

m (M&mns) s*u 3' ano:/^ mm 

9 9 5-1115 IZflttASlftfi^r (SB 
£U##6) iSrWr^a dn^coy^-r^— Sr^V^TpRBP 
lC0PCR^{C<t-5lfiJl^fT^:V\ 43<fc*-1000bp(D8rtf-£ii 
(SL/it, ^etl^;»f>i*^pUC118<DHiDcII1f< hiC#A 

prbp2£#*io zL<DmAmK<Dm&mm*ikfcvft 

tzz, &^immmfcT<D7a^-*~\zttfc?z>z: 

*&^ttmm&G^<D7u^-*-mm<DTmzxbai& 

J;t;BamHL SmallM h^ftt*^. ^ot, dtl^CD 

[0 0 7 3] <5>III^<D-f^«O^**e^C0 7 p 

3-^57Dny-if(GUS)Jtt^T^T'5^X^ Hp 
BI221 (Jefferson etal.; EMB0 J. 6, 3901 (1987) pBI 
221 teClontechttcfc K> A#) SrBamHI <hSs 1 1 IZ <t D «J»f U 

so TG\jstikfc^mw*v)omi>. v)m*m&u dna^u^ 
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(8 

13 

7— t?(^iii©K. DNA blunting kit)£mvr¥»fcl/ 

fto z.n&* w^oiiiM^-f *&~Dimm&&?<n7 

P<t-*— &m?2>7?X$ H pRBP2 <D Sma 1 SSte l£ J# A 

[0 0 7 4] £5LT, Ill^O-f *ttt>ttfi*iiSi!^ 
<D -OTiftlCGUS Jt£TaiS£<& U fc AXitfe 

CO 0 7 5] <6>III^O^^S^^»^iieTC0^ 

— ^ — tGvsmfcT&mm LfcAxae^©^ 

<D*A 10 

3p-k— > 3 >^rcctoT^ALfeo #^n^j^«, 

- >- 3 >£frfco & <L £ £ 3 ttcfcpRBGllC £ £J£ 

0»TCDGUS*tt^^Ea60^rft(Tada et ah, EMBO 
J., 10, 1803-1808 <1991))fcftoTiB^fc<h£3, 
S^««^©a^«Rl^GUS«ttSr^bfeo 20 

[0076] zoztfrz. um<D-( *mtit&-z>i-tm 
[0 077] <7>in^^'f 

A5 FpRB33£EcoRITt8BrU 3J0r5fc*g£T4 DNA#U* 
7—V(3.mm&. DNA blunting kit)£^T¥ffrfcL 

mmi&te=?<D n ^e— * - coT^t 1 1 mentis rtnm 

&?&ftf&'2nrz<. ZLtlZ.. pRBPRB3£*ttttfco 
[0 0 7 8] 

< 8 >ir >x 1 1 mfeo tt^ai^co-r *^<Dmx w 

pRBPRB3^XS FDNA£, <6>T^^&r, -f^ 
pRBPRB3tCS*TSDNA»fM-*t^UTV^ 0 Ctl^CQ^ 

UraStES^Hifc^ ^£W8rtr>*~ 1989) 
^105Xtf>6125rC&9, £tt£(D¥^Tfcmi5*igAL 50 



I ^¥6-26 1 7 6 7 

14 

[0 0 7 9] ^n^^SA^, *»^CD-fe>XIIIl! 

&eimx&z>z. txmmznrzo ze>£2iiz<k^xm% 
mtuz zl t&Tmznrzo 

[008O] <Q>nm<D^ *mm&z}immm&r¥- 

T4 DNA #U*^-1?£m>T*«£¥*SHfc 
Lfc- cnSrpBI221C[)SmaIlFBfi:tC, pBI221fc#^tl^^ 
U 7 7 »7— tlf-f ^ CD35S :/P (Dte^ 

pBIRBE3R£#fc 0 Tfr*^ III^O«»tto^»*Oc 
DNA«, itlB^P^-^-t7>5 1 'fe>Xjie^0[)^ 

-?-\z&<oT&m*rz>L, 7>^-fe>xRNA^en 

[0 0 8 1] pBIRBE3R^«a^?L^«:fflViT^^ (n 

zt-r *te8«c#£nfco wm^ien^iig 
ifmm<D%m&^mm^vxm^t^y^>nu\ztL^ 

it^xm V < Z. i: (30-40X) *tt)^o &. 
[00 82] 

DNAtCcfcoT^^n^r^ /KE^JSttS^ie 

^ an7^><£&\zMttz>tc&. z.<D&&mm&f* 
\zm\-rz z£\z&^x»&iz&*nzm&0L#<D<$m 

WLm<Dwv^fa±*-vm\z*rz>*><Dx&z> 9 

[0 0 8 3] £Tz, *^tCJ:D#en^-f 
tt»^3&^<D^P^e-^-^V^Zlt(C<fcD> 

[0 084] 

[ie^m] 

E^JS^ : 1 
SB^J<Og$ : 2918 
E^JO^ : Sfit 

h#P^-:ii[«* 
ffi^JOfflg : cDNA to mRNA 

mm: 

: ^*Uif D*f^A (Oryza sativa) 
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15 

:pRB33 

: 1..127 

: P 

^^^nS^- : eRNA 
#ft&S:1..2918 



25 



20 



1^£ife5£Lfc;fr2fc:P 
4$&£t*TE# : transit peptide 
&&&m : 128. . 322 

: s 

1$f5£^31£# : mature peptide 
: 323. . 2602 

im&mzvrcjjm : e 

: 2603.. 2918 
^£*fe5£bfc;#S:P 



EH 

CGGCGCACAC CCACACACCG ACCACCAGGC AGCGCCTCCT CGCTTTGGCT CTCGCGTGAG 
GAGGGTTTAG GTGGAAGCAG AGCGCGGGGG TTGCCGGGGG ATCCGATCCG GCTGCGGTGC 
GGGCGAG ATG(^(^CJCG(^iacaimCCCCCGA(^(^(XG^ 
Met Ala Ala Pro Ala Ser Ala Val Pro Gly Ser Ala Ala Gly 
5 10 
CTA CGG GCG GGG GCC GTG CGG TTC CCC GTG CCA GCC GGG GCC CGG AGC 
Leu Arg Ala Gly Ala Val Arg Phe Pro Val Pro Ala Gly Ala Arg Ser 
15 20 25 30 

TGG CGT GCG GCG GCG GAG CTC CCGACG TCG CGG TCG CTG CTC TCC GGC 
Trp Arg Ala Ala Ala Glu Leu ProThr Ser Arg Ser Leu Leu Ser Gly 

35 40 45 

CGG AGA TTC CCC GGT GCC GTT CGCGTG GGG GGT TCC GGG GGG CGC GTG 
Arg Arg Phe Pro Gly Ala Val ArgVal Gly Gly Ser Gly Gly Arg Val 

50 55 60 

GCC GTG CGC GCG GCG GGC GCG TCA GGG GAG GTG ATG ATC CCC GAG GGC 
Ala Val Arg Ala Ala Gly Ala Ser Gly Glu Val Met He Pro Glu Gly 

65 70 75 

GAG AGC GAC GGG ATG CCG GTT TCA GCA GGT TCA GAC GAT CTG CAG TTG 
Glu Ser Asp Gly Met Pro Val Ser Ala Gly Ser Asp Asp Leu Gin Leu 

80 85 90 

CCA GCC TTA GAT GAT GAA TTA AGC ACG GAG GTT GGA GCT GAA GTT GAG 
Pro Ala Leu Asp Asp Glu Leu Ser Thr Glu Val Gly Ala Glu Va! Glu 
95 100 105 110 

ATT GAG TCA TCT GGA GCA AGT GAC GTT GAA GGC GTG AAG AGA GTG GTT 
He Glu Ser Ser Gly Ala Ser Asp Val Glu Gly Val Lys Arg Val Val 

115 120 125 

GAA GAA TTA GCT GCT GAG CAG AAA CCA CGA GTT GTC CCA CCA ACA GGA 
Glu Glu Leu Ala Ala Glu Gin Lys Pro Arg Val Val Pro Pro Thr Gly 

130 135 140 

GAT GGG CAA AAA ATA TTC CAG ATG GAC TCT ATG CTT AAT GGC TAT AAG 
Asp Gly Gin Lys lie Phe Gin Met Asp Ser Met Leu Asn Gly Tyr Lys 

145 150 155 

TAC CAT CTT GAA TAT CGA TAT AGC CTA TAT AGG AGA CTG CGT TCA GAC 
Tyr His Leu Glu Tyr Arg Tyr Ser Leu Tyr Arg Arg Leu Arg Ser Asp 

160 165 170 

ATT GAT CAG TAT GAA GGA GGA CTG GAA ACA TTT TCT CGC GGT TAT GAG 
He Asp G1d Tyr Glu Gly Gly Leu Glu Thr Phe Ser Arg Gly Tyr Glu 
175 180 185 190 

AAG TTT GGA TTT AAT CAC AGT GCT GAA GGT GTC ACT TAT CGA GAA TGG 



60 
120 
169 



217 



265 



313 



361 



409 



457 



505 



553 



601 



649 



697 



745 
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17 18 
Lys Phe Gly Phe Asn His Ser Ala Glu Gly Val Thr Tyr Arg Glu Trp 

195 200 205 

GCT CCC GGG GCA CAT TCT GCA GCA TTA GTA GGT GAC TTC AAC AAT TGG 793 
Ala Pro Gly Ala His Ser Ala Ala Leu Val Gly Asp Phe Asn Asn Trp 

210 215 220 

AAT CCA AAT GCA GAC CGC ATG AGC AAA AAT GAG TTT GGT GTT TGG GAG 841 
Asn Pro Asn Ala Asp Arg Met Ser Lys Asn Glu Phe Gly Yal Trp Glu 

225 230 235 

ATT TTT CTG CCT AAC AAT GCT GAT GGC TCA TCT CCT ATT CCA CAT GGC 889 
He Phe Leu Pro Asn Asn Ala Asp Gly Ser Ser Pro He Pro His Gly 

240 245 250 

TCA CGT GTA AAG GTG CGA ATG GAA ACT CCA TCT GGT ATA AAG GAT TCT 937 
Ser Arg Val Lys Val Arg Met Glu Thr Pro Ser Gly He Lys Asp Ser 
255 260 265 270 

ATT CCT GCC TGG ATC AAG TAC TCT GTG CAG GCC GCA GGA GAA ATC CCA 985 
He Pro Ala Trp He Lys Tyr Ser Val Gin Ala Ala Gly Glu He Pro 

275 280 285 

TAC AAT GGA ATA TAT TAT GAT CCT CCT GAA GAG GAG AAG TAC ATA TTC 1033 
Tyr Asn Gly He Tyr Tyr Asp Pro Pro Glu Glu Glu Lys Tyr He Phe 

290 295 300 

AAG CAT CCT CAA CCT AAA AGA CCA AAG TCA TTG CGG ATA TAC GAA ACT 1081 
Lys His Pro Gin Pro Lys Arg Pro Lys Ser Leu Arg He Tyr Glu Thr 

305 310 315 

CAT GTT GGA ATG AGT AGC ACG GAG CCA AAG ATC AAC ACG TAT GCA AAC 1129 
His Val Gly Met Ser Ser Thr Glu Pro Lys He Asn Thr Tyr Ala Asn 

320 325 330 

TTT AGG GAT GAG GTG CTT CCA AGA ATC AAA AAG CTT GGA TAC AAT GCA 1177 
Phe Arg Asp Glu Val Leu Pro Arg lie Lys Lys Leu Gly Tyr Asn Ala 
335 340 345 350 

GTG CAA ATA ATG GCA ATT CAA GAG CAT GCA TAT TAT GGA AGC TTT GGG 1225 
Val Gin He Met Ala Tie Gin Glu His Ala Tyr Tyr Gly Ser Phe Gly 

355 360 365 

TAC CAT GTC ACC AAT TTC TTT GCA CCA AGT AGT CGT TTC GGG ACC CCA 1273 
Tyr His Val Thr Asn Phe Phe Ala Pro Ser Ser Arg Phe Gly Thr Pro 

370 375 380 

GAA GAT TTA AAG TCA TTG ATT GAT AAA GCT CAT GAG CTT GGT TTA GTT 1321 
Glu Asp Leu Lys Ser Leu He Asp Lys Ala His Glu Leu Gly Leu Val 

385 390 395 

GTG CTC ATG GAT GTT GTT CAC AGC CAT GCG TCA AAT AAT ACC CTA GAT 1369 
Val Leu Met Asp Val Val His Ser His Ala Ser Asn Asn Thr Leu Asp 

400 405 410 

GGG TTG AAC GGT TTT GAT GGT ACA GAT ACG CAT TAC TTT CAT AGT GGT 1417 
Gly Leu Asn Gly Phe Asp Gly Thr Asp Thr His Tyr Phe His Ser Gly 
415 420 425 430 

TCA CGC GGC CAT CAT TGG ATG TGG GAT TCT CGC CTT TTC AAC TAT GGG 1465 
Ser Arg Gly His His Trp Met Trp Asp Ser Arg Leu Phe Asn Tyr Gly 

435 440 445 

AAT TGG GAA GTT CTA AGA TTT CTA CTA TCC AAT GCA AGA TGG TGG CTC 1513 
Asn Trp Glu Val Leu Arg Phe Leu Leu Ser Asn Ala Arg Trp Trp Leu 
450 455 460 
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19 20 
GAG GAG TAT AAG TTT GAT GGT TTC AGA TTT GAC GGT GTA ACC TCA ATG 1561 
Glu Glu Tyr Lys Phe Asp Gly Phe Arg Phe Asp Gly Val Thr Ser Met 

465 470 475 

ATG TAC ACT CAT CAT GGA TTA CAA GTA GCA TTT ACG GGG AAC TAC AGT 1609 
Met Tyr Thr His His Gly Leu G1d Val Ala Phe Thr Gly Asn Tyr Ser 

480 485 490 

GAA TAC TTT GGA TTT GCC ACT GAT GCT GAT GCA GTA GTT TAC TTG ATG 1657 
Glu Tyr Phe Gly Phe Ala Thr Asp Ala Asp Ala Val Val Tyr Leo Met 
495 500 505 510 

CTG GTA AAT GAT TTA ATT CAT GGA CTT TAT CCT GAG GCC ATA ACC ATC 1705 
Leu Val Asn Asp Leu He His Gly Leu Tyr Pro Glu Ala He Thr He 

515 520 525 

GGT GAA GAT GTC AGT GGA ATG CCT ACA TTT GCC CTT CCT GTT CAA GAT 1753 
Gly Glu Asp Val Ser Gly Met Pro Thr Phe Ala Leu Pro Val Gin Asp 

530 535 540 

GGT GGG GTT GGT TTT GAT TAT CGC CTT CAT ATG GCT GTT CCT GAC AAA 1801 
Gly Gly Val Gly Phe Asp Tyr Arg Leu His Met Ala Val Pro Asp Lys 

545 550 555 

TGG ATT GAA CTC CTC AAG CAA AGT GAT GAA TCT TGG AAG ATG GGT GAT 1849 
Trp He Glu Leu Leu Lys Gin Ser Asp Glu Ser Trp Lys Met Gly Asp 

560 565 570 

ATT GTG CAC ACA CTG ACT AAC AGA AGG TGG TCA GAG AAG TGT GTT ACT 1897 
He Val His Thr Leu Thr Asn Arg Arg Trp Ser Glu Lys Cys Vai Thr 
575 580 585 590 

TAT GCT GAA AGT CAT GAT CAA GCA CTA GTT GGT GAC AAA ACT ATT GCA 1945 
Tyr Ala Glu Ser His Asp Gin Ala Leu Val Gly Asp Lys Thr He Ala 

595 600 605 

TTC TGG TTG ATG GAC AAG GAT ATG TAT GAT TTT ATG GCT CTG GAC AGA 1993 
Phe Trp Leu Met Asp Lys Asp Met Tyr Asp Phe Met Ala Leu Asp Arg 

610 615 620 

CCG GCA ACA CCT AGC ATT GAT CGT GGA ATA GCA TTG CAT AAA ATG ATT 2041 
Pro Ala Thr Pro Ser He Asp Arg Gly He Ala Leu His Lys Met He 

625 630 635 

AGA CTT ATC ACA ATG GGG TTA GGA GGA GAA GGC TAT CTT AAC TTT ATG 2089 
Arg Leu lie Thr Met Gly Leu Gly Gly Glu Gly Tyr Leu Asn Phe Met 

640 645 650 

GGA AAT GAG TTC GGA CAT CCT GAA TGG ATT GAT TTT CCA AGA GCT CCA 2137 
Gly Asn Glu Phe Gly His Pro Glu Trp He Asp Phe Pro Arg Ala Pro 
655 660 665 670 

CAA GTA CTT CCA AAT GGT AAA TTC ATC CCA GGG AAT AAC AAC AGT TAT 2185 
Gin Val Leu Pro Asn Gly Lys Phe He Pro Gly Asn Asn Asn Ser Tyr 

675 680 685 

GAT AAA TGC CGT CGA AGA TTT GAC CTG GGT GAT GCG GAC TAT CTT AGG 2233 
Asp Lys Cys Arg Arg Arg Phe Asp Leu Gly Asp Ala Asp Tyr Leu Arg 

690 695 700 

TAT CGT GGC ATG CTA GAG TTT GAC CGC GCG ATG CAG TCT CTC GAG GAA 2281 
Tyr Arg Gly Met Leu Glu Phe Asp Arg Ala Met Gin Ser Leu Glu Glu 

705 710 715 

AAA TAT GGG TTC ATG ACA TCA GAC CAC CAG TAC ATA TCT CGA AAG CAT 2329 
Lys Tyr Gly Phe Met Thr Ser Asp His Gin Tyr He Ser Arg Lys His 
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21 22 

720 725 730 

GAA GAG GAT AAG ATG ATT ATA TTT GAG AAG GGA GAT CTG GTA TTT GTG 
Glu Glu Asp Lys Met He He Phe Glu Lys Gly Asp Leu Yal Phe Val 
735 740 745 750 

TTC AAC TTC CAT TGG AGT AAC AGC TAT TTT GAC TAC CGT GTT GGT TGT 
Phe Asn Phe His Trp Ser Asn Ser Tyr Phe Asp Tyr Arg Val Gly Cys 

755 760 765 

TTA AAG CCA GGG AAA TAT AAG GTG GTC TTG GAC TCA GAT GCT GGA CTC 
Leu Lys Pro Gly Lys Tyr Lys Val Val Leu Asp Ser Asp Ala Gly Leu 

770 775 780 

TTT GGT GGA TTT GGC AGG ATC CAT CAC ACT GCA GAG CAC TTC ACT GCC 
Phe Gly Gly Phe Gly Arg He His His Thr Ala Glu His Phe Thr Ala 

785 790 795 

GAT TGT TCA CAT GAC AAC AGG CCC TAC TCG TTC TCA GTT TAT TCT CCT 
Asp Cys Ser His Asp Asn Arg Pro Tyr Ser Phe Ser Val Tyr Ser Pro 

800 805 810 

AGC AGA ACC TGC GTT GTC TAT GCT CCA GCG GAA TGAGAACACC AAGAGGCAGC 
Ser Arg Thr Cys Val Val Tyr Ala Pro Ala Glu 
815 820 825 

ATGCAAGTGT GTGCGGCTGG CTAGTGCGAA GGAGCAAGAA AAACTAGTTG CCAGCAATCT 
GTGAACGGCT TTCCTAGGTT CTGCTTCGAT GAATGCCGGA TAGACTAGAC AGCTTGCTTT 
TGTGCTTTGC GCTCCCAATT TGTAGTTTTA GTTTGTGAGG GAAAGAAACG TTTATTTGTA 
ATTATCTATG GCTGTCGAAC GGCGACGAAA CCATGAACCC CGTATATTTG TTGGTACCGT 
TCGAACTGCC AGTTATACAT AGTTCTGCAC TTCTGTACAT CTTGTGATGC TTGAATC 
CO 0 8 5] gB^J#^:2 *E#l<Z>«H:jBK: 
mm<D&2 : 20 %m%x : ^Ulf ^r^n (Oryza sativa) 

mm 

Ala Ala Gly Ala Ser Gly Glu Val Met He Pro Glu Gly Glu Xaa Asp 



2377 



2425 



2473 



2521 



2569 



2622 



2682 
2742 
2802 
2862 
2919 



10 



15 



Gly Met Pro Val 

20 

[0 0 8 6] gH#I#*f :3 
m&HDmZ : 38 

«<Z)ft: 1#« 

&m<Dwm:i&<D&m ^dna 

ACNGGCATNC CRTCRCAYTC NCCYTCNGGN ATCATNAC 

CO 0 8 7] £81*#:4 
E3aj<Z>fi£ : 1110 

mmcom : mt 

B^OOM : Genomic DNA 



mm 



38 



: *U1f *5r-</X(0ryza sativa) 
^u— :pRBPl 

mmotm 

Ifc&L&Ttt 12-^ : promoter 
40 #ft4HR:1..996 

^««Tfi» : TATA signal 
^FfiEtt© : 953.. 958 

mk*nsEi>itim s 

NWl*7&ttBft : mRNA 
: 997. . 1110 



GAATTCTTAA GTACTCAACT CACACGTTTG GTGTGCTTGG TTTCATGGGC TGGCCCAACA 60 
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24 



GAAAAATCGC TCTGCCCAAT CCGCTGGACG CACGCGGAGT CGCCAGTCTG CTAGAGGATG 120 

TGCTCCATTT TGGCAGCCCA TTGTTCACCG CGAGAAAGGA TGATGGACCA CAGGCTACTA 180 

GGCTAGTCAG GTCACGCTTC GCACGAGTGC nCTCCCTCA CGTGCTCCTC AACGTTTACA 240 

CAGAGGTGAC AGAGCAGAAC AGAAAAATGA AACAACAGAG CACCGGTGTT GCGTTCTTCC 300 

ATTCACTGAG AATTTGTTTC GTGTAAGCCT CCTGGGTCCA GCCCAACTCC CATCTTCCCT 360 

TTTGTTGTTT TCCCTGGGTA ACAAAAAGCG CGACCAAAGA GGACAAGGAA AAACAAAAAG 420 

AAGCACAGGA GTAGCAAGTA GCAGGGAGGG AGACGCGACG CAAGCGGCGT TACGGGTCGA 480 

GAGGGAAAGC CTCCCCGGCG TTGGTTTCCT TTTCCTCTCC TCTTCCTCCC CAACCCGCGC 540 

CGTGCCGCAC GCCGCGCCAC GCCAACTCGA TCGGTGGTGA CTCCGCCTGC CTCCACCCGC 600 

GGCGCACGCC CGCTGCCCTC CACCTTCCAC CTGGCAGCAG CGGCTGGCAT GGCAGTGGAG 660 

ACGGCGCGCT CCTCTCCTCT CCCTTCCCCC GGCTAACGCA AACGTGACGC CCGGGCGCGC 720 

ACGGGAAAGC GGACGCTTTC ATCGCGAGGG GGGAGGGGAA AAGCCTCGCC CTCCGCCCTC 780 

GCCGCCTGAC TCCGTGCGCC GCGGATTGGA CCGACGCGCA ACCGCCTCTT CCGCCCCCGT 840 

CCCCCCAGTG CACGCATCGC ACACCCACCC TCGGCGGCCT CGATGCCACT CTCGCGTGAG 900 

GGGTTCGCTC CATCAGGACC AGAGCTCCTC CTCCTCGTCC TCTATATAGC GCGGCGCCCT 960 

CCGCTCCTCC TAGCTTCAGC ACCAGTGCAC CCGCACGCGC GCACACCCAC ACACCGACCA 1020 

CCAGGCAGCG CCTCCTCGCT TTGGCTCTCG CGTGAGGAGG GTTTAGGTGG AAGCAGAGCG 1080 

CGGGGGTTGC CGGGGGATCC 1100 



[0 0 8 8] gE#|#^: 5 
E^JCO^^ : 20 

&m<omm : ^dna 

TTCTTAAGTA CTCAACTCAC 20 



[0 0 8 9] 62?r|#-^:6 
20 mm<D&i* : 21 



&3\<ommifo<Dm& ^dna 
mm 

GGTGTGTGGG TGTGCGCGCGT 21 



(51)lDt.Cl. 5 



7432-4B 



F I 



C 1 2 P 19/16 
// A 2 3 L V10 
C 1 2 N 9/10 



Z 



9359 -4B 
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